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Due to differences in their environments 
compared to their counterparts in the 
bulk of a material, atoms near a surface 
take on unusual arrangements. A 
determination of these structures by the 
techniques of surface crystallography is 
the key to understanding many important 
phenomena, such as catalysis and 
corrosion, and the growth of novel 
materials.  The direct determination of 
surface structures by e.g. x-ray 
diffraction is hampered the fact that the 
phases of the scattered radiation are not 
measured. We have proposed and 
demonstrated a solution to this phase 
problem of surface crystallography
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Isosurfaces of electron density of the upper two 
bilayers of the “vacancy buckling model of the 
GaAs(111)-(2x2) surface recovered directly from 
simulated surface x-ray diffraction  data by an 
iterative phasing algorithm. The red spheres mark 
the positions of the As atoms, and the blue ones 
those of Ga.
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